S-(-)-Perillyl alcohol (p-mentha-1, 8-diene-7-ol) (1) (500 mg) was converted by Fusarium heterosporium ATCC 15625 over 10 days at 25°C to a new metabolite, 1,2-dihydroxyperillyl alcohol (p-mentha-8-en-1,2,7-triol) (3) in a yield of 13% (70 mg). The structure of 3 was established by IR and NMR spectroscopic, specific rotation, and mass spectral studies.
Perillyl alcohol (POH) is a dietary monoterpene found in a variety of foods such as mints, cranberries and cherries [1, 2] . It is a hydroxy derivative of limonene and possesses chemopreventive properties [3] . At present it is claimed that POH and limonene inhibit, in a dose-dependent manner, the development of various kinds of carcinoma [4] [5] [6] . They may act during the initiation phase of carcinogenesis, preventing interaction of carcinogens with DNA, or during the promotion phase, inhibiting cancer cell development and migration. These led to induction of cancer cell apoptosis, re-differentiation of tumor cells, and influence the molecular mechanisms which regulate their functions. It is believed that post-translational isoprenylation of proteins controlling the growth of cells is the most important mechanism that perillyl alcohol and limonene influence [3, 7] . Therefore, the biological derivatization of perillyl alcohol and its structural analog limonene with the aim of producing new metabolites with a variety of biological properties, besides their use as flavoring agents, is an important field of xenobiochemistry, pharmacology and toxicology [8] . The aim of this study was to obtain derivatives of perillyl alcohol through microbial biotransformation.
A few studies are available for the biotransformation of S-(-)-perillyl alcohol by microorganisms, plant cell cultures and mammals. These include epoxidation by Streptomyces ikutamanensis Ya-2-1 giving 8,9-epoxy perillyl alcohol and glycosylation by Eucalyptus perriniana suspension cells, which produced the monoglucoside [9, 10] . In the present study, the microbiological transformation of S-(-)-perillyl alcohol (1) by the plant pathogenic fungus Fusarium heterosporium ATCC 15625 was examined. The microbial transformation was carried out on an orbital shaker for 10 days at 25 o C. This resulted in the production In summary, F. heterosporium ATCC 15625 efficiently dihydroxylated perillyl alcohol at the C-2 and C-3 positions, producing a dihydroxylated metabolite, which is recorded in the literature for the first time. The pure metabolite was found to be optically active.
Experimental
General experimental procedures: IR spectra were recorded in KBr pellets. Optical rotation was measured on a Krüss Optronic P8000-T series polarimeter. GC-MS and LCMS spectra were recorded on a 6890 N network GC system, a 5975 inert mass and Applied Biosystems API 3200 instruments, respectively. C and 25 o C, respectively [11] . A medium for growing F. heterosporium was prepared by mixing glucose (20 g), yeast extract (5 g), polypeptone (5 g), NaCl (5 g) and Na 2 HPO 4 (5 g) in distilled water (1 L). S-(-)-perillyl alcohol (1) (500 mg) was added into 20 Erlenmeyer flasks (250 mL) containing 100 mL of freshly prepared and autoclaved medium after 2 days' growth. The fermentations were continued for a further 10 days. The mycelium was filtered off and the broth was extracted with ethyl acetate. The extract was dried over Na 2 SO 4 and the solvent evaporated to give a residue which was purified by means of CC (3 cm wide, 60 cm long) on silica eluting with increasing concentrations of ethyl acetate in light petroleum. A control experiment was run simultaneously.
Biotransformation by F. heterosporium: The product, 1,2-dihydroxyperillyl alcohol (3) (70 mg; 13 % yield), was eluted with 90%, v/v, ethyl acetate in light petroleum (60-80 o C) as an oily compound.
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